Akt and ERK/Nrf2 activation by PUFA oxidation-derived aldehydes upregulates FABP4 expression in human macrophages.
In macrophages, adipocyte fatty acid-binding protein (FABP4) coordinates key events in oxidized LDL-induced foam cell formation, such as cholesterol trafficking and inflammatory responses. Nrf2 is a redox-sensitive transcription factor with antioxidant and anti-inflammatory properties. We investigated the involvement of the Nrf2 signaling pathway in FABP4-upregulation in response to aldehydes that are derived from polyunsaturated fatty acid (PUFA) oxidation. Using RT-PCR and western blotting, we found that the aldehyde 2,4-decadienal (2,4-DDE) produced a marked increase in FABP4 mRNA and protein levels. 2,4-DDE acts at the transcriptional level of FABP4 by promoting mRNA synthesis and prolonging the half-life of the de novo synthesized mRNA. 2,4-DDE consistently enhanced nuclear translocation of phosphorylated Nrf2, which was mediated by the activation of the Akt and ERK signaling pathways. A chromatin immunoprecipitation assay showed the in vivo binding of activated Nrf2 to a newly identified ARE site in the human FABP4 promoter. We propose an Akt and ERK/Nrf2-dependent FABP4 upregulation pathway in response to PUFA oxidation end-products in human macrophages. These results open a new avenue for putative therapeutic targets addressed to control atherogenesis.